Objective -To detect factors associated with cardiovascular mortality in the elderly of Botucatu.
The aging of the population, an incontestable fact of Brazilian demography in the last decades 1, 2 , has made the study of the elderly of utmost importance, because few data are available for the social planning of the population, within this new profile that emerges in this century.
Mortality records are important sources of information about social health, although in developing countries, Brazil among them, problems exist regarding the reliability of the causes reported in death certificates, which needs to be constantly remembered 3, 4 . Cardiovascular diseases are the most frequent cause of mortality in the elderly 5 , and, of them, ischemic heart disease and cerebrovascular disease stand out 6, 7 . The importance of mortality from cardiovascular causes in the elderly increases as we observe that, besides the high incidence of death from these diseases being reported at baseline in death certificates, Brazilian elderly have an average of 3.6% diagnoses reported on the certificates, and cardiovascular diseases make up 65% of these diagnoses 7, 8 . Regarding the known risk factors of mortality in the elderly, gender is the most studied mortality risk, because a greater survival in females is detected in almost all American, Asian, and European countries 9 . Gender is not properly a risk factor, but mortality has a different behavior in each gender, and, therefore, a separate analysis is more appropriate.
Risk factors for cardiovascular diseases in the elderly frequently reported in the literature are blood cholesterol levels [10] [11] [12] and systolic blood pressure, and less significantly, diastolic blood pressure [13] [14] [15] [16] [17] [18] , body mass index 19 , smoking 12 , diabetes mellitus 20 , social class 21 , marital status 14, 22 , and social support to the elderly 23 . The presence of these risk factors in Brazil is high; therefore, the possibility of intervention is considerable and important, especially if we compare the decrease in mortality from cardiovascular disease in Brazil and other countries in the last few years and conclude that we can achieve an even greater decrease in cardiovascular mortality.
Methods
In 1983 and 1984, we implemented a questionnaire of the aforesaid mortality in Botucatu city. The population of the town was, at that time, 64,476 inhabitants, of which 5,853 (9.1%) were over 60. We considered the whole urban population, 58,251 inhabitants as the universe of the general inquiry. The sample was conducted in two stages. The first stage consisted of analyzing sections of the census, which were proportionally represented according to social status, defined by housing characteristics, and the extent of urbanization in different areas. In the second stage, houses were randomly sampled 24 within the groups of stratified sectors with respect to the proportionality of the population. The sample had 16 census sections, 1,769 houses, and 7,075 individuals. In this sample, 640 people were 60 or over at that time and constituted the cohort of the present survival study.
Data assessment concerning the blood pressure evaluation of the 60 or older population was performed 3 months after the beginning of questionnaire implementation to obtain the other information related to the survey. Because of the time delay, some individuals were not found when blood pressure evaluation was carried out because of address changes, temporary absence, refusals, and so forth. For the purpose of evaluating whether those absences produced bias in the sample, the frequency of all variables obtained in the first stage of the questionnaire (which collected social data such as documented morbidity and accidents) and in the second stage (when blood pressure evaluation was performed) were compared using the chi-square test. The results obtained showed that most variables, including all the demographic variables, did not reveal different behaviors in either population. We have chosen, therefore, to include some of the variables from the pressoric evaluation.
Members of the cohort, which comprised 640 elderly who were 60 or over, were contacted again in 1992. We assessed 574 elderly (89.6%). Initially, we tried to contact the respondents to the questionnaire at the address provided in 1983/84. In the case of change in the address, the neighbors were asked about the whereabouts of the participants. We have also looked for them in the phone book, in the city's Institution for the elderly, in the records of the Hospital das Clínicas or of the Centro de Saúde-Escola (Clinicas Hospital and Health-School Center), and also in the records of retired people receiving Social Security in Botucatu. Information regarding the date of death came from the death certificate and was confirmed afterwards either by locating this information at the Seção de Vigilância Epidemiológica do Centro de Saúde-Escola (Section of Epidemics Surveillance of the Health-School Center) where photocopies of all death certificates of the town are kept or in death records obtained from the notary's office of Botucatu from 1983 until that time. Individuals not found and whose death certificates were not located either were considered lost. At the end of this procedure, 574 elderly had been found (89.6% of the initial cohort) and formed the cohort of the present study.
Variables studied as risk factors for death from cardiovascular disease were the following: variables considered as socioeconomic: age (60 to 69 years -70 years or over), color (whites -nonwhites), economically active (yes -no), wage (3 or more minimum wage -1 or more -and less than 3 minimum wage -less than 1 minimum wage), per capita income (1 or more minimum wage -1/2 or more -and less than 1 minimum wage -less than 1/2 minimum wage), other incomes (yes -no), retired (yes -no), education (elementary school, elementary school unfinished, literate), has a vehicle (yesno), has a telephone (yes -no), origin (Botucatu, other town; urban area, other city; rural area), length of time living in the town (15 years or over, less than 15 years), number of people in the house (1 or 2, 3 or 4, 5 or more), type of residence (own or rented, other possibilities); variables related to family: married (yes -no), support the family (himself or spouseother relatives), family income (5 or more minimum wage -3 or more and less than 5 minimum wage -up to 3 minimum wage), number of generations in the house (1 -2 -3, or more); variables related to morbidity: circulatory system diseases, respiratory system diseases, hypertensive diseases, diabetes mellitus, neoplasia, musculoskeletal diseases, chronic diseases, and presence of hypertensive people in the family (no -yes); measured: average of 3 measures of systolic blood pressure (136mmHg or lower -higher than 136mmHg) and diastolic (100mmHg or lower -higher than 100mmHg) performed during domicile calls and the Quetelet index (calculated from the measures of weight and height of each elderly).
Variables studied were stratified according to percentiles of distribution and, in some cases, by segments previously tested in other studies. When the variable could not be divided into strata naturally and it was difficult to stratify according to percentiles, survival curves estimated through the Kaplan-Meier 25 method helped to adjust the stratification intervals.
Obtained data were analyzed using survival analysis techniques and death from cardiovascular disease was considered the "event". Individuals who died were considered as censored because it was impossible to know how long that patient would survive with cardiovascular disease, the event of our interest. We considered all the diseases included in codes 390.0 to 459.0 of the International Classification of Diseases 9th revision 26 as cardiovascular diseases. For the performance of a preliminary exploratory analysis, the Kaplan-Meier estimate and log-rank test were used, applied to each independent risk factor. The association between the variables studied as risk factors was also evaluated through the chi-square and Fisher's exact tests applied to frequency tables.
To evaluate the effect of each risk factor when controlled by other risks, we used the Cox 27 regression model. The presupposition of this proportional hazard model between different strata of each variable was detected through the graphic log [-log ! ( ) S t ] versus log (t), based on estimated data of Kaplan-Meier to survival function S t ( ) , for each variable.
To perform the adjustment of the model, 3 blocks of variables were considered: socioeconomic strata, variables related to the family, and morbidity, taking into account the multiple regression model according to the relationship between the studied variables considered as risk factors and the time that cardiovascular death had occurred.
To perform the adjustment of the models, variables in which proportionality of the risks was not verified, according to the analysis of the graphic mentioned above, and the nonsignificant difference between the survival curves (p>0.05) according to log-rank test were discharged. For each model, the selection of the variables was in accordance with the procedure described by Collett 28 , based on the variables with proportional risks and significant differences between survival curves (p<0.05) and considering afterwards, the variables with proportional risks and nonsignificant differences between the survival curves. The variable age was included in all models so that the effects of the other variables would not be confused with the effects of that one.
Once the models were adjusted to the 3 blocks of variables, we started with the model of the socioeconomic variables, including the variables related to the families selected in the corresponding model. In the resulting model, we kept only the statistically significant variables (p<0.05). Then, the morbidity variables selected were included in the model keeping, once more, only the variables whose effect was significant in the resulting model, obtaining thus, the final model.
Analysis was carried out separately for each gender, because men and women have very different behaviors with regard to survival.
Statistics programs used were SPSS and SAS.
Results
We evaluated 266 men and 308 women. The mean age of this population was very similar in both sexes: 68.5 years for men, with a standard error of 7.7 years, and 68.7 years for women, with a standard error of 7.0 years. After the observation period, 34.8% of participants (n=200) had passed away, that i.e., 59.5% (n=119) from cardiovascular disease. In the female patients, 99 deaths occurred, and 58.7% were caused by cardiovascular disease. In the male patients, of the 101 deaths, 60.4% were caused by cardiovascular disease (table I) .
Regarding the profile of the elderly from Botucatu in 1983/84, more than half were aged around 60 to 69 years, most of them were married white men and widowed women who had lived in the town for over 30 years. In regard to the standard of living, they lived in their own house, either already paid for or still being paid for, with 1 or 2 generations living in the house, and either the participant or spouse supporting the family. They possessed neither a car nor a telephone. The men were retired (71.7%), and the women declared themselves pensioners (34.1%) or housewives (36.0%). The elderly had poor education and low income (tab. II).
Concerning health, 69.7% of the elderly reported some kind of chronic disease (that had been present for over a year); 36.9% reported some kind of circulatory system disease, and 23.7% reported hypertension and 6.6% diabetes mellitus (tab. III).
According to the log-rank test, both for females and males, a significant difference (p<0.01) existed between the survival curves estimated for both age groups considered (60 to 69 years and 70 years or older). In both sex, as we had expected, the age group that had a higher risk for death from cardiovascular disease was 70 or older group. Mean lifetime of females was 8 years, 7 months and 27 days for the age group of 60 to 69 years and of 6 years, 7 months and 7 days for the age group of 70 years or older. In males, this time was 7 years, 10 months and 27 days for the age group of 60 to 69 years and of 6 years, 10 months and 15 days for the age group of 70 years or over.
Tables IV through VII present the results of the logrank test for some variables, with the population stratified by age group. Through the analysis of these tables, we can observe the effect of age in the survival curves of the population and also the misleading effect of other variables that were not significant in the Cox model.
In the proportionality study of risks among the several strata of each variable, for males, the variables that had proportional risks and significant differences (p<0.05) between the survival curves of their different stratum were: age, wage, other income, retirement, having a vehicle, possessing or not their own house, supporting the family, circulatory system disease, hypertensive disease, the presence of malignancies, and average of systolic pressure measure. The variables that indicated proportional risks and nonsignificant differences (p>0.05) between the survival curves were: presence of respiratory system disease, musculoskeletal diseases, diabetes, average of diastolic pressure, and the Quetelet index. For females, the variables that indicated proportional risks and significant differences among the survival curves of their different stratum were: being married, supporting the family, presence of circulatory system disease and diabetes. The variables that had proportional risks and nonsignificant differences between the survival curves were: retirement, other income, and presence of chronic diseases and of hypertensive disease.
Using the methodology described and using a hierarchical study of the variables in the Cox model, the variables that were predictors of death from cardiovascular disease in this study, adjusted for age, in males were: possessing a vehicle, supporting the family, and the presence of circulatory system disease, and in females they were: the presence of circulatory system disease and diabetes.
The results of the adjustment of the Cox regression 
Discussion
The most important variable described in this study, which identifies those groups of elderly people in the town of Botucatu who are at risk for death from cardiac diseases, is previous cardiovascular disease in those patients. Hypertension, which is always mentioned in the literature 2, [13] [14] [15] [16] [17] , as assessed by statistical analysis was present (log-rank test) and found to be a risk factor and is represented by the variables: averages of systolic and diastolic pressure measu- res, family history of hypertension, and disease of the circulatory system. For females, concerning morbidity, diabetes was another important risk described. Regarding the socioeconomic variables, the elderly of Botucatu were generally retired, with a low fixed pension. For this reason, income was neither a good social indicator nor a risk, as formal income did not discriminate among the elderly. The Cox model revealed that having a car or supporting the family for the male gender was a discriminating social variable. Concerning females, no significant socioeconomic variable existed as a risk factor related to cardiovascular death; therefore, we conclude that the elderly in Botucatu are very homogeneous regarding their standard of life; most of them have a poor socioeconomic standard, that is, living for many years in a quiet city, not very large, in their own house, and with a low income.
The fact that husbands answered the interviews for the females may explain the pattern of the social variables regarding mortality in the elderly population of Botucatu. Therefore, it was impossible to evaluate socioeconomic risks for the female population. Concerning the male gender, two variables, possessing a car or supporting the family, persisted until the final model as a risk factor for cardiovascular death in man, which may reflect only the amount of money earned, because the information regarding who supported the family can concur with the one who earns more money. The same can be said about having a car.
It is also important to take into account in this discussion the structure of the city's public health services. The city has a reasonable public health service, when compared with the national average, two acceptable hospitals for medium procedures and a medical school hospital where most of the patients are from Botucatu. 
